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Abstract 
Iron ore is primarily found as the oxides of iron, notably hematite and magnetite and as hydroxides like goethite 
and limonite. Small amounts are found as the carbonates in siderite, as sulphides in pyrites and as silicates in 
chamosite and greenalite. Indian economy is growing steel demand and supply will grow in the same way. As 
good quality iron ore deposits are depleting very fast beneficiation technologies have to be adopted to meet iron 
ore demand. . Agglomeration technologies such as Pelletization / Sintering have to be added to Steel Plant so that 
concentrates can be used as feed material. This paper will give an insight about the potential of pelletization 
technology of iron ore. Also focus on the present status of iron ore reserves in India, inventory of iron ore 
pelletization plant, primary data collection by conducting field monitoring for air, water and solid waste 
Compilation of primary data and assessment of compliance to stipulated norms, Preparation of best practices in 
Pelletization process for sound environmental management in eastern region of India. 
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1. Introduction 
1.1 General 
India is the fourth largest producer of iron ores in the world and occupies sixth position in world’s 
iron ore reserves. The national steel policy aims at 110 million tonnes (MMT) finished steel by 2020, 
for which approximately 170 MMT of quality iron ore (+63% Fe) is required. Besides that approx. 100 
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MMT of quality lump ore is required to meet the export commitments. All together, 270 MMT of 
calibrated lump and fines are required which corresponds to iron ore mining of approx. 400 MMT of 
run-off-mine (ROM) thereby generating approx. 120 MMT of fines & blue dust every year [1]. About 
167 million tons of iron ores constituting lumps, fines and concentrates were produced in the year 
2011-2012, showing decrease of about 19% as compared to that in the year 2010-2011. The current 
iron ore resources of about 25 billion tones will last for 75 to 85 years as steel production touches 400 
million tons by 2020 [2]. 
Hematite and magnetite are the prominent of the iron ores found in India. Of these, hematite is 
considered to be the most important iron ore because of its high grade quality and lumpy nature, which 
is consumed by large number of pig and sponge industries in India. Magnetite deposits are not 
exploited so far for domestic use on account of their poor grade lumps (40% Fe). However, it can be 
utilized after beneficiation at a finer size followed by pelletization.  Almost all of the present day 
production comes from hematite reserves. The overall hematite reserve in the country is the medium 
grade (+62%Fe) and accounts for around 28% of the total iron resource of the country. Domestic iron 
ore production is mainly in the form of lumps and fines in the ratio of around 2:3. Of course, domestic 
consumption in iron and steel making is only around 40-45% in the form of lumps and sinters, the 
remaining is exported. the bulk (around90%) of the iron ore fines get exported , as they cannot by 
utilised in iron making without agglomeration [3]. 
As the demand of iron ore is increasing, it is necessary to recover the resources from the mines 
wastes or lean-grade iron ore through beneficiation. In that case the feed to sinter or pellet can be 
recovered. Million tons of useful minerals are discarded in terms of fines and slimes every year, which 
leads to a rise in mines waste and environmental impact [4]. It is estimated that the mining and 
processing of mineral ores generate about 1.8 billion tons of waste each year in the United States as 
well as in the world [5]. Mineral processing wastes account for nearly half of all the solid waste that is 
generated each year in the United States. Accumulations of mineral wastes from decades of past mining 
activities probably account for at least 55 billion tons of material. In Indian scenario, a large volume of 
overburden and waste materials in the scale of 1.86 billion tons are generated while excavating only 
750 million tons of minerals. This much of waste was generated only in one year i.e. 2005-2006. The 
total quantum of waste generated in seven years between 1900- 2006 was 10,767 million tons. 
Amongst the main minerals, the iron ore mining occupies the third position in producing the waste 
through overburden and production. It is expected that the amount of overburden generated will 
increase along with the increase in mineral extraction. Mining wastes are generated during the process 
of extraction and processing of minerals. Extraction is the first phase that consists of the initial removal 
of ore from the earth. This is normally done by the process of blasting, which results in generation of 
large volume of waste (soil, debris and other materials). This is worthless for the industry and is 
normally just stored in big piles within the mine lease area, and sometimes on public/ forested land. 
Open-pit mines produce 8 to10 times as much waste as underground mines. As the higher grade 
mineral deposits are getting exhausted, the mineral industry is generating more waste. The quantity and 
composition of waste rock varies greatly from site to site, but these wastes essentially contain the 
minerals associated with both the ore and host rock [6]. 
The overburden in iron mines consists of weathered ore with clay particles and mainly lateritic 
layers along with low iron content. The characteristics of low grade fines and slimes vary from region 
to region, and different beneficiation strategies are required to process them. Indian iron ore from 
Orissa, Jharkhand and Goa are hematitic ore with quartz-kaolinite association whereas those in western 
Dhrawar Craton and in Karnataka are hematite-magnetite in association with manganese minerals, 
quartz and kaolinite.   
The eastern region itself accounts for the 55% of the total Iron ore of our country. The share of 
lumps in total iron ore production has been about 40 % with the rest being accounted for fines and 
concentrates.  Iron Ore Fines/blue dust cannot be charged in the blast furnace directly since they block 
the passage for ascending gas inside the feed. Moreover, the excessive fines generated from the iron ore 
crushing units are mostly stored as waste.  If we look at it, we find that the growth rate of steel industry 
has slowed down from 12.7% in 2009-10 to 4.4% in 2011-12. Amongst the various reasons for this 
slow down, non availability of quality Iron ore feed is the major reason. Of late very small quantity of 
high grade generated fines has been utilized by few companies through sintering & Pelletization 
process. Huge quantity of these fines has been exported. Also no effort has been made to utilize low 
grade deposits. Unless the generated fines wastes and low grade ore is effectively utilized, we cannot 
achieve our targets.  
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An advanced process synthesis for the utilization of iron ore within the framework of zero waste 
processing involves development of alternative mineral processing technologies for iron ore 
beneficiation such as magnetic carrier technology, solid liquid fluidization, hybrid separation 
techniques, etc and also development of agglomeration processes like Pelletization. Pellets are 
produced in the form of globules from very fine iron ore and are used for production of Sponge Iron 
and also partially as supplement in Blast furnaces. 
The present study discussion about strategy for beneficiation of the waste manganiferous iron ore 
fines for its suitable utilization in pellet making. Pelletization technology is a sustainable, economical 
and eco friendly option to dominate in future due to its utilization of waste iron ore fines.  Present study 
also show the  data base on the present status of Iron ore pelletization plant  and its Environmental 
status in the Eastern region of India and also proposed to conduct a detailed study of Environmental 
status of Iron Ore Pelletization plant in this region. 
1.2 Scope of the study  
The study included: 
x Present status of Iron Ore mining in eastern region.  
x State wise inventory of Iron ore Pelletization Plant in the region. 
x Collection of information on various processes adopted for pelletization plant in the region. 
x Collection of information on Installed capacity and process adopted for abatement and control of 
Pelletization. Primary data collection by conducting filed monitoring for air, water and solid waste 
x Compilation of primary data and assessment of compliance to stipulated norms. 
x Preparation of best practices in Pelletization process for sound environmental management. 
1.3 Methodology  
The methodology adopted for the study is as follows: 
• Prepare an inventory of production of iron fines in eastern region. 
• Collection of information regarding present status and potential of iron ore pelletization plant. 
• All the industrial units will be contacted for submission of required technical information. 
• Study the environmental implication of pelletization plant and monitoring of selected industries. 
• Compilation of data and its analysis 
• Formulate a guide line for pelletization of iron ore fine for sustainable development. 
2. Indian iron ore resource scenario 
India has the fourth largest iron ore reserves in the world after Russia, Brazil and Australia. As per 
the Survey conducted by the Indian Bureau of Mines (IBM) in April 2000, India had 9919 million 
tonnes of recoverable reserves of haematite and 3546 million tones of magnetite. Zone A, comprising 
of Bihar, Jharkhand and Orissa is the largest haematite ore bearing zone in the country, consisting 
mainly of medium grade and low grade ore (iron content 65% and below). Chattisgarh has the largest 
quantity of high-grade ore reserve (iron content greater than 65%) in the country. Karnataka has the 
highest reserves of magnetite ore followed by Andhra Pradesh and Goa.  
As on 01.04.2000, India had recoverable reserves of iron ores estimated at 13,423 million tons 
(MT), which form about 6% of world’s total known reserves. Iron ore occurrence in India is grouped 
into 5 major sectors, viz. 
• Barajamda (Singbhum) in Jharkhand and Keonjhar & Sundargarh in (Orissa) 
• Dalli-Rajhara-Rowghat, Bailadila 
• Bellary – Hospet 
• Goa-Redi 
• Kudremukh 
• Kundremukh – Bababudhan – Kodachadri 
The State wise distribution of Haematite iron ore and Magnetite iron ore is given in Table 1 where as 
grade wise distribution of Haematite iron ore and Magnetite iron ore is given in Table 2 & Table 3 
respectively [7].  
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 Table 1. State wise reserves/resources of Hematite Ore and Magnetite (Thousand tonnes) 
 
Table 2. Grade wise Reserves/resources of Hematite Ore (Thousand tonnes) 
Grade Reserves  
Remaining  
resources  
Total Resources  
All India (Total)  8,093,546  9,788,551  17,882,098  
Lump High Grade  1,023,938  474,803  1,498,741  
Lump Medium Grade  4,327,691  2,093,623  6,421,314  
Lump Low Grade  245,847  1,380,139  1,625,986  
Lump Unclassified Grade  69,233  323,420  392,653  
Fines High Grade  228,492  130,293  358,785  
Fines Medium Grade  711,153  1,395,805  2,106,958  
Fines Low Grade  428,296  764,624  1,192,919  
Fines Unclassified  1,055  155,297  156,352  
Lumps & Fines High Grade  344,241  280,271  624,512  
Lumps & Fines Medium Grade  305,700  355,287  660,987  
State Name 
Hematite Ore Magnetite Ore 
Reserve Remaining Resources Total Resources Reserve 
Remaining 
Resources 
Total 
Resources 
All India 8,093,546 9,788,551 17,882,098 21,755  10,622,305  10,644,060  
Andhra Pradesh 152,217 229,261 381,478 0  1,463,541  1,463,541  
Assam 0 12,600 12,600 0  15,380  15,380  
Bihar 0 55 55 0  2,659  2,659  
Chhattisgarh 900,110 2,391,714 3,291,824 --- --- --- 
Goa 469,844 457,328 927,172 15,675  206,998  222,673  
Jharkhand 2,304,142 2,292,478 4,596,620 912  9,629  10,541  
Karnataka 876,866 1,281,811 2,158,678 0  7,801,744  7,801,744  
Kerala --- --- --- 0  83,435  83,435  
Madhya Pradesh 56,814 174,632 231,446 --- --- --- 
Maharashtra 13,414 269,795 283,209 875  486  1,361  
Meghalaya 0 225 225 0  3,380  3,380  
Nagaland --- --- --- 0  5,280  5,280  
Orissa 3,313,000 2,617,232 5,930,232 54  145  199  
Rajasthan 7,139 23,420 30,560 4,240  522,590  526,831  
Tamil Nadu  --- --- --- 0  507,037  507,037  
Uttar Pradesh 0 38,000 38,000 --- --- --- 
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Lumps & Fines Low Grade  235,520  504,191  739,711  
Lumps & Fines Unclassified  148,443  225,604  374,048  
Black Iron ore  4,520  18,469  22,989  
Others  16,924  38,769  55,693  
Not Known  2494  1,647,957  1,650,451  
       
Table 3.  Grade wise Reserves/resources of Magnetite Ore (Thousand tonnes) 
Grade Reserves Remaining resources Total Resources 
All India (Total) 21,755 10,622,305 10,644,060 
Metallurgical 5,565 2,182,111 2,187,676 
Coal Washery 856 7,719 8,575 
Foundry 455 303 758 
Others 2,213 293 2,506 
Unclassified 12,041 8,151,582 8,163,622 
Not Known 626 280,297 280,923 
 
It indicates that eastern region itself accounts for 69.4 % of the total hematite ore reserve and 4.44 % of 
magnetite ore reserve. 
3. The production of iron ore fines 
India has the advantage of having the raw material for the iron & steel sector which can be used for 
making the value added raw material for domestic market and exports. The Iron ore produced, meets 
the requirements of domestic steel industry and exports. The demand of iron ore has been increasing to 
meet domestic consumption and exports. After liberalization in 1990, a large number of pig iron plants, 
sponge iron plants and integrated steel plants have been set up by many 10 private companies. The 
proportion of different products during mining of Iron ore is generally 50% lumps, 30-35 % as fines 
and nearly 15-20% slimes. This proportion varies depending on the nature of mined ore fed to the 
plants. As on today, there is nearly 125 million tones of accumulated unutilized fines at various mines 
and generation of about 8 million tones of slimes (below 0.2 mm) annually containing 14-60 % Fe ore 
lost as tailings in beneficiation / washing plants. In Orissa, approximately, 5.5 million tons of iron ore 
fines are produced per year. Availability of such a huge quantity of iron ore fines in India and Orissa 
justify the establishment of pelletization units based on regular supply of raw material to sustain the 
unit’s functionality. Following tables presents the estimated availability of fines in eastern region 
(Table 4) [8]. 
Table 4: Estimated Availability of fines in Eastern Region 
Years 
Total production 
of Iron Ore 
Production 
Lump Fines Concentrate 
2002 27.40 13.70 9.59 4.11 
2003 28.23 14.12 9.88 4.23 
2004 29.09 14.55 10.18 4.36 
2005 29.98 14.99 10.49 4.50 
2006 30.89 15.45 10.81 4.63 
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2007 31.84 15.92 11.14 4.78 
2008 32.81 16.40 11.48 4.92 
2009 33.81 16.90 11.83 5.07 
2010 34.84 17.42 12.19 5.23 
2011 35.90 17.95 12.57 5.39 
2012 37.00 18.50 12.95 5.55 
2013 38.12 19.06 13.34 5.72 
2014 39.29 19.64 13.75 5.89 
2015 40.48 20.24 14.17 6.07 
4. Technology 
The process of pelletization enables converting Iron Ore Fines into “Uniformed Sized Iron Ore 
Pellets” that can be charged into the blast furnaces or for Production of Direct Reduced Iron (DRI). 
Pellets are uniform size, with purity of 63%- 65% contributing to faster reduction and high 
metallization rates. Pellets with their high, uniform mechanical strength and high abrasive strength 
increase production of sponge iron by 25% to 30% with same amount of fuel. 
There are several iron ore pelletizing processes/technologies available in the world. Some of them 
are Shaft Furnace Process, Straight Travelling Grate Process, Grate Kiln Process, Cement Bonded 
Process (Grangcold Process, MIS Grangcold Process, Char process etc. and Hydrothermal Processes, 
(COBO Process, MTU Process, INDESCO Process) etc. However, currently, Straight Grate Process 
and Grate Kiln Process are more popular processes. 
The First Grate Kiln System pellet plant was installed in 1960. The plant used iron ore concentrate 
as input and produced superior iron ore pellets for blast furnace and direct reduced iron feed. Since 
then, Grate-Kiln Systems have been used for over 50 plants worldwide on both Magnetic and Hematite 
ores, with a total installed capacity of over 115 million TPA. The features of Grate-Kiln System via-a-
vis the straight grate system is detailed below [8]. 
4.1 Features of pellet production technology 
x Process Flexibility 
In the straight grate system, a continuous parade of grate cars moves at the speed through the 
drying, induration and cooling zones. Any change in one section affects the residence time in 
another. In the Grate –Kiln System, independent speed control of the grate, Kiln and cooler are 
available to the operator. This provides process flexibility to adjust the changes in concentrate 
feed. Another part of the Grate Kiln System process Flexibility is because there is only one burner. 
The Kiln burner can use liquid gas or solid (Coal or wood) fuels separately or in combination. One 
burner reduces the maintenance costs and improves fuel efficiency. In the Grate Kiln System, 95% 
of the air used for combustion is at + 10000 C. A straight grate, with up to 50 burners, cannot 
match this level of energy recovery. 
x  Energy Efficiency 
In a Grate-Kiln System, the travelling grate is used to dry and preheat the pellets. A refractory 
lined rotary kiln is used for induration. In a straight grate, the grates cars have to go through the 
drying and induration zones. So, a deep bed of pellets with a hearth layer is required. The modern 
Grate-Kiln System will have a power requirement of less than 20 KWH/ton, while a straight grate 
system will use over 35 KWH/ton. 
x Pellet Quality 
Because the induration of the pellets occurs in the rotary kiln, the pellets produced in a Grate-Kiln 
System are consistently of higher quality than those produced in a straight grate. The rotary Kiln 
provides constant mixing of the pellets, bringing all the pellets to the same temperature. In a 
straight grate, the pellets at the top of the bed are “over cooked” and those at the bottom are “under 
cooked”. Higher quality means fewer fines, better reducibility and less variation in compression 
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strength. 
x Continuous Improvements 
There are on-going developments in the Grate-Kiln System that has significantly improved the 
reliability and ease maintenance of the equipment. The use of higher grade alloys in the traveling 
grate has proven effective for longer life. Floating seals in the travelling grate reduces air leakage. 
Annular coolers are now made with water seals and fabricated steel pallets. The rotary Kiln uses 
the patented Svedala SuperdealTM Kiln seals to reduce air leakage. Finite element analysis is used 
on the grate components to improve life. CFD analysis is used to continuously reduce the fuel and 
power requirement. Heat and Mass Balance model studies are done to optimize a system for a 
particular iron ore concentrate or fuel. Predictive Control System using expert system design 
continuously monitors the operation to get maximum product quality and stable performance. 
These changes have also made it possible to increase the capacity of the Grate-Kiln System. The 
original plant based on Grate-Kiln System technology had a capacity of 3, 00,000 TPA. The plant 
today is operating at close to 6.0 million TPA. 
x Features of Grate Kiln System 
The Grate Kiln System technology has excellent features Superior quality pellets with high 
flexibility: This pelletizing Process produces superior quality pellets because of application of 
rotary kiln where pellets are heated and fired uniformly, better know-how of plant operation & 
quality control and advanced process control system. 
¾ Low running cost: In Pelletizing Process. Heat treatment stages (Induration section) are 
generally carefully separated as Travelling grate/ Rotary kiln/Annular cooler and each unit is 
expected to optimally carry out a specific process function. This increases the plant 
availability and reduces the requirement for spare parts, resulting in low maintenance cost. 
¾ Best Pellets for DR process: In the near future, it is expected that pellet demand will increase 
according to new construction of DR plants. This Pelletizing Process develops best pellets for 
DR plants (HK Naik et al) 
 
A pellet plant contains a series of balling drums where the iron ore concentrate is formed into soft 
pellets, in almost the same manner that one rolls a snowball, to make a pellet about the size of a marble 
(between 1/4" and 1/2"). Pellets are screened to meet the size specification, with undersized or 
oversized pellets crushed and returned to the balling drums. The soft pellets are then delivered to the 
roller feeder for final removal of the fines, which are also returned to the balling circuits. Now the soft 
pellets, correctly sized are delivered to the traveling grate furnace for further drying and preheating. 
The grate is fired by natural gas. From this point, the pellets are charged into the large rotary kiln where 
they are heat- hardened at 2,400 degrees Fahrenheit. The pellets are discharged into the revolving 
cooler and then moved to the pellet screening plant, onto the pellet loadout system. The whole process 
consumes energy in the form of electricity and natural gas. Over the past several years, millions of 
dollars have been spent to improve energy efficiency and to recoup waste heat and re-use it in the 
process. These efforts have significantly reduced expenditures on energy. 
The pelletizing process has now been completed. The pellets are run through a final screening to 
remove those not meeting size specifications or those that are chipped or broken into fines. Pellets that 
meet the necessary standards are conveyed to the pellet stockpile, which holds about 30,000 tons. Pellet 
Loadout and Shipping. The pellets are now ready for shipping by train to customers or to ore docks. 
They are sent to blast furnaces and steel mills, where they will be turned into finished steel. A trainload 
of iron ore pellets bound for the blast furnace 
In the Straight Grate System, a continuous parade of grate cars moves at the same speed though the 
drying, induration and cooling zones. Any change in one section effects the residence time in another. 
In the Grate-Kiln System, independent speed control of the grate, kiln and cooler are available to the 
operator. Any type of grinding (wet/dry) may be adopted for any of the Pelletization technique. 
However the  pellet plant in eastern region use either  travelling grate technology with dry grinding  or 
Grate Kiln technology with wet grinding technology. Typical flow sheets for the pelletization using dry 
grinding as well as wet grinding are given below (Fig. 1and Fig. 2) 
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Fig. 1.  Process flow sheet for Pelletization using dry grinding process 
 
 
Fig. 2.  Process flow sheet for Pelletization using wet grinding process 
 
 
5. Status of iron ore pelletization plants in eastern region 
Most of the iron ore pellet plants in Eastern region are concentrated in Orissa and Jharkhand. The 
installed capacity of plant varies from 0.07 MMT to 10 MMT. The present production capacity of 
pelletization in eastern region 28.8 MMT which will increase to 40.7 MMT in the coming time after 
commissioning of about 9 no. of units which are at various stages of commissioning. The list of plants 
is given as follows: 
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Table 5.  Pelletization Plants in Eastern region 
S No. Name of plant  Address  Capacity (MTPA)  Present Status  
i.  Jindal Steel and Power (JSPL) Keonjhar  10 Operating  
ii.  Shree Metalliks Ltd Keonjhar 1.2 Operating  
iii.  Arya Iron and Steel company  Keonjhar  0.1 Operating  
iv.  Ardent Steel Ltd Phulihar, suakati, Keonjhar  0.6 Operating  
v.  Rexon Strips Ltd Sundargarh  0.3 Operating  
vi.  Brahmani River Pellet Ltd. Jajur  4 Operating  
vii.  Essar Steel Ltd. Jagatsinghpur, Paradeep 6 Operating  
viii.  Rungta Mines Ltd. Keonjhar  4 Consent (CTE) Granted  
ix.  Kashavi International Pvt. Ltd. Keonjhar  0.6 Consent (CTE) Granted  
x.  Deepak Ispat  Sundargarh  1.2 Consent (CTE) Granted  
xi.  Shyam Steel Industries Ltd  Sundargarh  1.2 Under process  
xii.  S.K.J Ispat Ltd. Sundargarh  1.2 Under process  
xiii.  Pro Minerals P Ltd Keonjhar  1 Under process  
xiv.  Sushant Minerals  Sundargarh  1.2 Under process  
xv.  Bonai Ispat Pvt. Ltd. Sundargarh  0.3 Under process  
xvi.  Ankit Metal & Power Ltd  Jajpur 1.2 Under process  
xvii.  Iron ore Pellets  Plant ,     M/s Tata Steel,   Jharkhand  6.0 Operating  
xviii.  M/s Atibir Iron & Steel Plant, Giridih   Jharkhand  0.6 Operating  
6. Environmental impacts due to pelletization plants 
The anticipated pollution impacts to soil environment due to plant activities are as follows. 
6.1. Impact on Soil 
Changes in soil texture & chemistry: due to settling of air borne dust or due to wash-off of solid 
particulates by storm water. This will lead to change in porosity, permeability & other such physical 
characteristics of soil of the area. 
6.2. Impact on Land Use 
Preparatory activities like the use of access roads and construction of storage sheds, etc. being 
spread over an area would have impact on land use pattern. Reclamation of abandoned mine pits by 
disposal of solid waste consisting of impurities of naturally available iron ore in the vicinity will have a 
positive impact on the land use of the area.  
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6.3.  Air quality 
The emissions during construction phase would have adverse impact on ambient air quality of 
surroundings of the construction site which will be temporary and reversible in nature and will be 
localized. The key emissions from the Iron Ore Beneficiation & Pelletization manufacturing process 
are emissions of particulate matter, oxides of nitrogen (NOx) and Sulphur dioxide (SO2). But proper 
mitigative measures like pollution control equipments such as use of ESP, Bag houses Bag filters and 
Spot Bag filters should l maintain the dust concentration at its outlet well within the prescribed CPCB 
Norms. 
6.4. Water quality 
During the construction phase the small amount of water will be drawn through the bore well and 
from nearby villages, which can affect the ground water availability in the area. Slurry generated from 
beneficiation plant will be fed to especially designed press filter, which would recover the water from 
slurry. All the water collected from this filter will be re-circulated to plant for reuse should be checked 
as per CPCB norms. 
6.5. Solid waste 
During construction phase, solid waste such as excavated soil, debris, some metal waste and very 
small amount of oil & grease from construction machines will be generated. This waste may 
contaminate soil at plant site temporarily and would be restricted to a small area. The Process would be 
generating any Hazardous Solid disposable waste which is also ideally suitable for brick making and 
would be delivered to local brick makers. 
6.6. Noise level 
The Iron Ore Crusher & Ball Mil wet Grinding unit will be the major equipment where maximum 
noise generation will be taking place. Acoustic wall should be used to control noise pollution in 
pelletization units.  
7. Environmental impact assessment and its management at pelletization plants 
Out of the eighteen pellet plants exiting in the eastern region only nine  plants are in operational 
state of which five  plants were visited. However only three plants were in operational state where 
information were collected on process, production and environmental management practices and 
compliance status, which are summarised as below: The Pollutants generated in different process units 
along with emission control system provided in the IOP plant mainly consists of the following (Table 
6). 
Table 6. Pollutants and Pollution control equipments at pellet plants 
Sr. No. Unit Pollutant Pollution Control Equipments 
i  
 
Ore dryers PM, NOx 
Cyclones, wet Scrubber (thickener and filter for 
scrubber water treatment and use in mixer) followed by 
Stack.   
ii  Dry Grinding  PM, NOx Cyclones and bag houses followed by Stack  
iii  Wet Grinding  SS in wastewater Effluent Treatment Plant 
iv  Balling PM  
v  Indurating unit  
PM, SO2, NOx, HF, 
Heavy Metal, PAH, 
PCDDF 
Separate ESP for   Stack for PM and flue gas treatment 
system for specific pollutant. 
vi  Hardening & Screening PM Cyclones, wet Scrubber or ESP 
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8. Field visit of pelletization plants in eastern region 
8.1. Unit I 
Unit I pellet plant has a capacity of 5.0 MT/annum production for different grades of pellets. The 
plant is of dry grinding, with recuperation type of straight grade hearth layer. The facility houses a 
down conveyor, wagon tippler, stacker reclaimer projects for material handling and logistics. The unit 
has Dryer (350 TPH), Ball mill (300 TPH), Balling Disc- (140 TPH X 6), Indurating machine (600 
TPH) and Coal Gas Plant (45000Nm3 /hr). The process flow sheet is given in Fig 3. 
8.1.1. Pollution control equipments 
a. Air Pollution Management  
The air pollution control equipments at Unit I are tabulated below in Table  
Table 7. APCE at Unit I 
S. No. Sources of air Pollution Air Pollution Control Device Stack Height (m) 
(i.)  
Indurating Furnace  
Hood Exhaust Electrostatic Precipitator  Common Stack 
of 90 m height (ii.)  Wind box Exhaust Electrostatic Precipitator 
(iii.)  Wet Scrubber machine Discharge  30 
(iv.)  
Ore Drying Area  
Wet Scrubber  Common stack 
of 40 m height (v.)  Bag house de-dusting  
(vi.)  Bentonite Grinding Building  bag house 30 
(vii.)  Mixing & Blending Area Ground ore bin Venting Bag house 48 
(viii.) Ball mill area Bag house de-dusting 35 
(ix.)  RM storage  Bin Area  Bag house de-dusting 42 
(x.)  Crusher Building  Bag house de-dusting  32 
 
b. Water pollution management 
The total water requirement for the plant is 100 KL/hr. Fresh water is required for cooling purpose in 
grate machine, rotary kiln, lubricating system of ball mill and air compressor. The cooling water is 
passed through cooling tower. The cooling tower blow down is stirred in a pond and used for green 
ball formation. The water balance and waste water management scheme is as follows 
Table 8. Water requirements and wastewater generation at Unit I 
Sr. No. Section Water requirement (KL/hr) Wastewater Generation  (KL/hour) 
(i.)  Cooling 100(as make up) 
Cooling tower blow down water 25 kl/hr (taken to 
storage pond. Reused in green pellet making dust 
suppression and fire fighting etc. 
(ii.)  Steam making 250 NIL( closed system & water cooling circuit) 
(iii.)  water softener included in above 2.0 (taken to pit and reused for dust suppression) 
(iv.)  Domestic use 0.5 0.4( taken to septic tank/soak pits) 
 Total 350.5 27.4 
8.2. Unit II  
This Pelletization unit has the capacity to produce 0.6 X 2 MTPA of Pellet using iron ore fines 
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purchased from local market using wet grinding process. The main technological facility consists of 
grinding using closed circuit wet ball mill and filter press, Green ball formation using Mixer and Disk 
pellatizer and Induration using Grate Kiln process. The details of the major plant facilities and their 
capacities are as follows: 
                                          Table 9. Plant Facilities at Unit II 
Sr. No. Plant facilities  Capacities 
(i.)  Ball mills( Iron Ore grinding system) 2X 50 TPH 
(ii.)  Vacuum Disk Filter  4X 50 TPH 
(iii.)  Coal Grinding System 1X 5 TPH 
(iv.)  flux and coke grinding System 1X 5 TPH 
(v.)  Mixer 1X100 TPH 
(vi.)  Balling Disc 3X 75 TPH 
(vii.)  Travel Grate 1X 80 TPH 
(viii.) Annular Cooler 1X80 TPH 
 
8.2.1. Pollution control equipments 
a. Air pollution: The list of ECS provide at the industry is as follows: 
Table 10. APCE at Unit II 
Sr. No. Location Type of ECS Capacity Unit Quantity 
(i.) 
Iron Ore Concentrate , bentonite 
store house and proportionate 
system  
Bag filter 2200m3/ hr sets 2 
(ii.) Flux and Coke preparation system Bag filter 1100 m3/ hr sets 2 
(iii.) Pulverized Coal Injection system Bag filter 1100 m3/ hr sets 1 
(iv.) Hot Return wind System  Multiple dust catcher 300000 m3/ hr sets 1 
(v.) Finished Product transferring system Bag filter 99000 m3/ hr sets 1 
(vi.) Main down draft system ESP  sets 1 
(vii.) Material handling system  water spray    
b. Water Pollution 
The source of water is the deep bore well and Baitarni river. The actual requirement of water is 
approx. 1200 m3 /day. The industry has ETP to treat the water and use in the system resulting into zero 
discharge. 
8.3. Unit III 
This Pelletization unit has the capacity to produce 0.6 MTPA of Pellet using iron ore fines 
purchased from local market using wet grinding process. The main technological facility consists of 
grinding using closed circuit wet ball mill and filter press, Green ball formation using Mixer and Disk 
palletizer and Induration using Grate Kiln process. The details of the major plant facilities and their 
capacities are as follows: 
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Table 11. Plant Facilities at Unit III 
Sr. 
No.
Plant facilities  Capacities 
i  Ball mills( Iron Ore grinding 
system)
2X 50 TPH 
ii  Vacuum Disk Filter  4X 50 TPH 
iii  Coal Grinding System 1X 5 TPH 
iv  flux and coke grinding System 1X 5 TPH 
v  Mixer 1X100 
TPH
vi  Balling Disc 3X 75 TPH 
vii  Travel Grate 1X 80 TPH 
viii  Annular Cooler 1X80 TPH 
8.3.1. Pollution control measures 
a. Air pollution 
The list of ECS provide at the industry is as follows: 
Table 12. APCE at Unit III 
Sr. No. Location Type of ECS Capacity Unit Quantity 
(i.)  Iron Ore Concentrate , bentonite store house and proportionate system  Bag filter 2200m
3/ hr sets 2 
(ii.)  Flux and Coke preparation system Bag filter 1100 m3/ hr sets 2 
(iii.)  Pulverized Coal Injection system Bag filter 1100 m3/ hr sets 1 
(iv.)  Hot Return wind System  Multiple dust catcher 300000 m3/ hr sets 1 
(v.)  Finished Product transferring system Bag filter 99000 m3/ hr sets 1 
(vi.)  Main down draft system ESP  sets 1 
(vii.)  Material handling system  water spray Information not provided   
b. Water Pollution 
The source of water is the deep bore well and Baitarni river. The actual requirement of water is approx. 
1200 m3 /day. The industry has ETP to treat the waster and use in the process. The industry is designed 
for zero discharge. 
8.4. Field monitoring 
The filed monitoring consisting of stack and ambient air monitoring were carried out during visit.  
Stack monitoring was carried out at all the above plants where as ambient air monitoring was carried 
out at JSPL. The status of monitoring results is as given below 
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8.5. Stack monitoring  
Table 13. Analysis results of Stack monitoring 
Sr. No. Name of Industry Location of Sampling 
 PM SO2 NOX 
mg/Nm3 mg/Nm3 mg/Nm3 
Norm 150   
 
Unit I 
Stack  53   
Duct  12 30 84 
Duct  15 13  
 Unit II Stack  10   
 Unit III Stack  133 96 149 
Note: The monitoring for the parameters CO and CO2 could not be done due to lack of infrastructure facility available/provided 
at Zonal Laboratory.  
8.6. Ambient air monitoring  
Table 14. Analysis results of Ambient Air Monitoring 
Sr. No. Name of the unit Location 
Parameter 
RSPM SO2 NO2 
μg/m3 μg/m3 μg/m3 
i. Unit I 
Security Gate 163 7 8.2 
Wagon loader Area 87 6 4.3 
Weighing Bridge 158 5 9.8 
 
Observations & Findings 
• There are 18 Pelletization plants spread across the eastern region dominating primarily in Orissa. 
The installed capacity of plant varies from 0.07 MMT to 10 MMT.  
• The present production capacity of pelletization in eastern region 28.3 MMT which will increase 
to 44.2 MMT in the coming time after commissioning of about 9 no. of units which are at various 
stages of commissioning. 
• There are several iron ore pelletizing processes/technologies available in the world. However, 
currently, Straight Travelling Grate Process and Grate Kiln Process are more popular processes. 
• The pellet plant in eastern region use either travelling grate technology with dry grinding or Grate 
Kiln technology with wet grinding technology. 
• The specific consumption of raw material in some IOP in eastern region is as follows 
 
Table 15. Specific consumption of raw material in some IOP in eastern region 
Sr. 
No. Raw material Unit 
M/s Shree 
Metallic M/s Ardent Steel 
M/s Jindal Steel and Power 
Ltd 
(i.) Iron ore fines MT 1.1 1.15 1.02 
(ii.)  Bentonite Kg 6 6 15.3 
(iii.)  Lime Powder Kg 5 5 
30.6 
(iv.)  Dolomite Kg  5 
(v.)  Furnace Oil/LDO L 37L- F.O. 45L LDO  
(vi.)  Coal fines Kg --- --- 7.65 
(vii.)  Electricity Kwh 50 40-50 * 
(viii.) Coke Kg 1 --- ---- 
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(ix.)  Make up water KL  300 * 
*Information not provided 
Specific consumption of Iron Ore fines is less in JSPL using closed circuit dry grinding and 
travelling grate technology. 
• A comparative assessment of wet and dry grinding is as follows. 
Table 16. Comparative assessment of wet and dry grinding process in IOP plants 
Sr. No. Items Wet Grinding Dry grinding 
1. Water consumption   Excess water consumption. Adding water upto 
50% for slurry pumping is needed  
no water required 
2. Type of ball for grinding mill  Bigger size  Smaller size 
3. Filter press  Required  Not required 
4. Filtration cost  required Not required 
5. Concerns of  pollution  water pollution, air pollution , solid waste and 
hazardous waste  
air pollution  and 
hazardous waste 
6. Grinding cost  less (20% more 
than that in wet grinding) 
7. Drying cost  more  Less 
8. Recirculation of green ball  40% <10% 
9. Pollution concerns   Water as well as air pollution Only air pollution. 
  
• The power consumption in dry grinding is 20 % more than that in wet grinding process 
however additional power requirement for pumping, filtration and dewatering in wet 
process exceeds the total power consumption per ton of grinding. 
• More over in wet grinding system the resulting filter cake requires partial drying to provide 
a product suitable for the subsequent balling operation. 
• The dry grinding followed by green ball formation works at 90 % efficiency where as in wet 
grinding due to agglomeration of green balls the green ball formation works at 60 % 
efficiency only. 
• The total energy consumption per ton of pellets in Travelling grate using dry grinding and 
Grate Kiln with wet process are respectively 221808 Kcal/T .and that is 230000 K Kcal/T. 
9. Conclusions 
Pelletization plants beneficiate fines and transform the unusable low grade fines into an easily 
consumable feed for blast furnaces. Pelletization Technology on small and medium scale is still under 
development for Hematite / magnetite ore in Indian situation. Iron ore Pelletization has been identified 
as an alternative substitute for steel making process. Due to the shortage of good quality lumps / ore 
fines alternative technology on the basis of low graded iron feed (available from various mining and 
ore preparation sources) beneficiation is a good agreement. The present production capacity of 
pelletization in eastern region is 28.7 MMT which will increase to 40.7 MMT in the coming time after 
commissioning of about 9 no. of units which are at various stages of commissioning. With the growing 
numbers of pelletization plants various impact on environmental will arise i.e. impact on soil, land use, 
air quality, water quality and solid waste. Considering the amount of iron ore fines and rejects 
generated and its increasing demand in the form of pellets by sponge iron plants as well as blast 
furnaces, it is imperative that more & more pelletization plants for resource utilization will flourish in 
Iron Ore Mining areas. Presently general environmental norms are being compiled by the operating 
pelletization units, but a guideline of best practices along with specific environmental standard is quite 
essential for better regulation of these industries. It is proposed that a detailed study on the various 
aspects of Iron Ore Pelletization process and best practices adopted nationally/ worldwide may be 
undertaken by CPCB. 
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